faces must be proportional to the areas of the faces, and therefore the pressure is equal in any two planes which meet.
Collecting our results, we see that the pressure is the same at all points, and in all directions, throughout the fluid mass.
688.    Hence if a force be applied at the centre of inertia of each face of a polyhedron, with magnitude proportional to the area of the face, the polyhedron will be in equilibrium.   For we may suppose the polyhedron to be a. solidified portion of the fluid.   The resultant pressure on each face will then be proportional to its area, and will act at its centre of inertia;  which, in this case, is the   Centre of Pressure.
689.    Another proof of the equality of pressure throughout a mass of fluid, uninfluenced by other external force than the pressure of the containing vessel, is easily furnished by the energy criterion of equilibrium, § 254; but, to avoid complication, we will consider the fluid to be incompressible.    Suppose a number of pistons fitted into cylinders inserted in the sides of the closed vessel containing the fluid. Then, if A be the area of one of these pistons, p the average pressure on it, x the distance through which it is pressed, in or out; the energy criterion is that no work shall be done on the whole, i. e. that
= o,
as much work being restored by the pistons which are forced out, as is done by those forced in. Also, since the fluid is incompressible, it must have gained as much space by forcing out some of the pistons as it lost by the intrusion of the others-. This gives
A^ -}• Aaxa 4- ... = 2 (Ax) - o.
The last is the only condition to which #,, xa, etc., in the first equation, are subject; and therefore the first can only be satisfied if
A=A=A = etc-»
that is, if the pressure be the same on each piston. . Upon this property depends the action of Bramah's Hydrostatic Press.
If the fluid be compressible, the work expended in compressing it from volume V to V—§V, at mean pressure/, ispoV.
If in this case we assume the pressure to be the -same throughout, we obtain a result consistent with the energy criterion.
The work done on the fluid is S (Apx\ that is, in consequence of the assumption, /S (Ax).
But this is equal to               plVt
for, evidently,                      2 (.4*) = 8 V.
690. When forces, such as gravity, act from external matter upon the substance of the fluid, either in proportion to the density of its pwn substance in its different parts, or in proportion to the density of electricity, or of magnetic polarity, or of any other conceivable accidental property of it, the pressure will still be the same in all directions at any one point, but will now vary continuously from point to point For the preceding demonstration (§ 687) may. still pressures act at the middle points of the sides of this triangle, and perpendicularly to them, so that their directions meet in a point. And, as they are in equilibrium, they must be proportional     more than does viscosity, any physical theory or explanation of tb
